It has been shown that the major pathways of metabolism are qualitatively similar in avian and mammalian species, but there are important quantitative differences in some aspects of lipid metabolism. This paper will compare and contrast lipid metabolism in birds and mammals.
Pre-and post-natal changes in lipgenesis
In mammals lipogenesis is active in foetal liver, but after birth it decreases rapidly, presumably because of the high fat content of the mother's milk (Roux, 1966; Ballard & Hanson, 1967) . After the suckling period, lipogenesis from carbohydrate sources again increases.
In the domestic fowl the reverse situation occurs and during embryonic development lipogenesis is very low (Kilsheimer et al., 1960) . On hatching the diet changes from the high-fat diet of the embryo to a high-carbohydrate cereal mash and the rate of hepatic lipogenesis increases rapidly on hatching and feeding (Goodridge, 1968a) . During this early post-natal period the specific activities of the hepatic lipogenic enzymes also increase rapidly (see Pearce, 1977) . The increase in the specific activities of ATP-citrate lyase, acetyl-CoA carboxylase and fatty acid synthetase on hatching occur before food is provided, showing that they are independent of feeding, whereas malate dyhydrogenase (decarboxylating) (NADP+) does not increase in activity before feeding commences.
The role of hormones in stimulating this neonatal increase in hepatic enzyme activities has received a great deal of attention. The induction of malate dehydrogenase (decarboxylating) (NADP+) (Goodridge & Adelman, 1976) , acetyl-CoA carboxylase and fatty acid synthetase (Goodridge & Fisher, 1978) activity by glucagon in hepatocytes from chick embryos. Joshi & Wakil (1978) found an increase in embryonic hepatic fatty acid synthetase after the administration of insulin, glucagon and cyclic AMP in vivo; they suggested that the active hormone was insulin and that glucagon and cyclic AMP acted indirectly by increasing the amount of circulating insulin. However, Ryder & Campos (1979b) reported that the circulating level of insulin in the embryo declined from day 16 of incubation and that in the newly hatched chick propylthiouracil decreased acetyl-CoA carboxylase activity, suggesting that the thyroid hormones play a greater role than insulin in the appearance of carboxylase during the hatching period. Clearly more work is required to clarify the position.
The role of thepentose phosphate pathway
The pentose phosphate pathway is an important source of NADPH in mammals and the activity of this pathway varies with the dietary and physiological status of the animal, but in avian species this pathway is of little importance in providing reducing equivalents (see Pearce, 1977) . Although the pentose phosphate pathway is active in the chick embryo its activity declines towards the end of the incubation period and in the hatched chick its activity is very low and is not correlated with the rate of lipogenesis.
Starvation, refeeding and hepatic lipogenesis
In the rat starvation markedly decreases hepatic lipogenesis and re-feeding after starvation produces an overshoot in lipogenesis and lipogenic enzyme activity to values greater than that in animals fed ad libitum throughout (see Romsos & Leveille, 1974) . Similarly in birds hepatic lipogenesis is decreased on starvation and increases rapidly on re-feeding, but in the chicken (Goodridge, 1968c ) and the Japanese quail (Shapira et al., 1979) the huge overshoot in hepatic lipogenic enzyme activity is not shown. This may be due to feedback repression of hepatic lipogenic enzyme activity by the synthesized lipid that is transported relatively slowly from the liver to the adipose tissue (Shapira et al., 1979) .
Dietary fat and hepatic lipogenesis
Dietary fat decreases hepatic lipogenesis in the rat and mouse and furthermore diets containing polyunsaturated fatty acids decrease hepatic lipogenesis more than diets containing mainly saturated fatty acids (Bartley & Abraham, 1972) .
In birds fewer studies have been carried out, but similar results have been obtained. Dietary fat decreases hepatic fatty acid biosynthesis in the immature chick and the laying hen (Pearce, 1968 (Pearce, , 1971 ) and satlower oil has a greater effect in decreasing lipogenesis than tripalmitoylglycerol or tallow (Waterman et al., 1975; Romsos et al., 1976) .
Premigratory hyperlipogenesis
Premigratory lipid accumulation in birds may account for a 25% increase in body weight and during premigratory hyperlipogenesis there is a huge increase in hepatic lipogenic enzyme activity (Shah et al., 1978) . Prolactin has an important role in inducing hepatic lipogenesis and fat storage in migratory species (Goodridge & Ball, 1967b The role of pancreatic hormones in the control of lipid metabolism In rat adipose tissue insulin inhibits lipolysis, whereas in the chicken insulin is not antilipolytic (Heald et al., 1965) . In addition, glucagon has been shown to be a very potent lipolytic hormone in a wide variety of avian species (see Pearce, 1977) . There are also interrelationships between the effects of glucagon BIOCHEMICAL SOCIETY TRANSACTIONS and insulin in birds. Insulin potentiates the glucagon stimulation of lipolysis (Langslow & Hales, 1969) , whereas in rat adipose tissue insulin has an antilipolytic effect on glucagon-stimulated lipolysis.
In the rat, insulin stimulates lipogenesis in the adipose tissue, whereas avian adipose tissue is either poorly sensitive or insensitive to the lipogenic action of insulin (Kompiang & Gibson, 1976) . This may be related to the fact that avian adipose tissue is not important in lipogenesis. In mammals hepatic lipogenesis is also stimulated by insulin and it has been reported that insulin stimulates hepatic lipogenesis (Goodridge, 1973) and liver lipogenic enzyme activity in the fowl (Kompiang & Gibson, 1976) ; these effects in birds were only seen with relatively large doses of insulin.
It is clear that further studies of the effects of hormones and in particular, insulin, on lipid metabolism in avian species are necessary. 
